For graphs G and H , the Ramsey number R(G, H ) is the smallest positive integer n such that every graph F of order n contains G or the complement of F contains H . For the path P n and the wheel W m , it is proved that R(P n , W m ) = 2n − 1 if m is even, m 4, and n (m/2)(m − 2), and R(P n , W m ) = 3n − 2 if m is odd, m 5, and n (m − 1/2)(m − 3).
Introduction
For graphs G and H the Ramsey number R(G, H ) is defined as the smallest n such that every graph F of order |F | = n contains G or its complement, F , contains H .
Let P n be a path with n vertices and let W m be a wheel of m + 1 vertices; namely, a graph consists of a cycle C m with one additional vertex being adjacent to all vertices of C m . We determine the following values for R(P n , W m ). It was shown in [5, 1] that for m = 4, 5, 6 and 7 the values in Theorem 1 are valid even for n 3, 3, 6, and 7, respectively. Further Ramsey numbers in this context can be found in [2] [3] [4] 6] .
Let G(V , E) be a graph. For any set S ⊂ V (G), the induced subgraph G[S] of G by S is the maximal subgraph of G with the vertex-set S.
Proof of Theorem 1
To prove R(P n , W m ) 2n − 1 or 3n − 2 for m even or odd, respectively, we observe that no P n is in the graph 2K n−1 or 3K n−1 and no W m is in their complements, respectively.
R(P n , W m ) 2n−1, if m is even: Let F be a graph of 2n−1 vertices and F contains no path
there exists at least one vertex w ∈ V 2 which is not adjacent to all endpoints l 11 , l 1k , l 21 , l 2t . We distinguish three cases. 
Similarly, define couples B i in path L 2 are as follows:
Since t k n − 1 and |F | = 2n − 1, there exists at least one vertex w which is not in L 1 and L 2 . Since L 1 is the longest path in F, there will exist one vertex of A i for each i, say a i , which is not adjacent to w. Similarly, since L 2 is the longest path in F \V (L 1 ) there must be one vertex, say b i , in couple B i which is not adjacent to w for each i. Then {l 11 , b 1 , a 1 , b 2 , a 2 , b 3 , a 3 , . . . , b (m−4)/2 , a (m−4)/2 , l 2t , l 1k , l 21 } will form a cycle C m in F since L 1 is the longest path in F. Thus, those vertices together with w will form a W m in F .
Case 3: k m − 2 and t < m − 2. Since k n − 1 (F has no P n ), V 1 has at least n vertices. Then, we use the same process as in Case 1. Now we show that R(P n , W m ) 3n − 2 if m is odd. Let F be a graph of 3n − 2 vertices. Assume F contains no path P n . If L 1 is the longest path in F and its endpoints are l 11 and l 1k , then zl 11 , zl 1k / ∈ E(F ) for any z ∈ V 1 where V 1 = V (F )\V (L 1 ). Since |V 1 | 2n − 1, n (m − 1/2)((m − 1) − 2) and by the result for the case of m even, the complement of the subgraph F [V 1 ] must contain a wheel W m−1 . Then F contains a wheel W m formed by l 11 and W m−1 since l 11 is not adjacent to any vertex in V 1 .
